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(54) OPTICAL DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical disk 
device capable of controlling the tilt in the tangential 
direction of a disk even for the PWM recording disk and 
also capable of controlling the tilt in the tangential 
direction even for the disk in the process of recording 
operation. 

SOLUTION: An orthogonal deviation signal is produced 
by comparing plural tap coefficients each other of an FIR 
equalizer circuit included in an adaptive equalizer 8, and 
an actuator of an optical pickup 2 is controlled so that 
this orthogonal deviation signal is minimized. At the time 
of recording operation, the orthogonal deviation signal 
preliminarily being learned by a recording track is stored 
in the amount of one track, and the actuator of the 
optical pickup 2 is controlled in accordance with this 
orthogonal deviation signal kept for storage. 
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IW*a3] S^^t^isv^-cat&^-ffc^^f 9 F I R7 

-rtiimjE-th m^mm^m t , 

T% ^ -y y^SSffiTi^^SC^Lv^ffit ^fc* J: T tc$ijfflli-* 
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mttz\mmi^n^-t ^WA^f) -y y 7 Kp;^T-^^t: 

E^Tti.«-i-i;iE'C-C^;l' hftlJi^^r^fv^ lEIi/S^I- 

[li*«6l 7t7='^;^^"^'l«^tIE«t'2)|^ic:/'; e 
-y YTV I'T.X'^^ \^fz¥lRy^ )\^f<r)f y ■f^^.ii^ 
e>#ibtL/cE^rix«-f-(i, *'b*-i:«)^SLfE1tLT 

W^-t-&^JC^>!)fE«i h ^ LfctirfEF I R 

7 ^ 7°#SSc;4^e>»^?t;tE^S2-f^T.«-§-?: IE-It 

LTisi. •e<7DiE«LT^v^7tE5!-rtT.«#tciMr.i:T'^ 

Ji 3 lEmo^f -f ^ mm.o 
[if*«8i ifEE^-rniwj^^sii. s^-r-j.-r-f 

;^ c^«Tg<^ 1 Y ^7 -y \zii\i h^m^^K^-^i 
v^r^;v hfiK»^lTd ii:*iRF«i:i- 2)fl*:S3fB«0 

-/^l&^^figi-^F I Ry ^ }Vf ^mirhit7''i :^{^ 
^mzmm^fi. itr^ y^i^ \z±}£ y i^r y -f-A^hmM 
^ ix -?> kT - A (7? JR«$lJt9 ^ ff 9 * b-- A lixaSUfB^S 

±fEF I R 7 -f ;i'5'<o«S{c<o^' 7'#?Sc=&«v^T5fetf- 
L T 36 vf - A jRM {iz^iju^izMm-r&mamM 

■yym^m-imK^L\'^mt^j:i,j:o\zmmti>^t 
h iz-5j-w\^tLfzm^B^)^ hmiEm^izj: y)mm^ti. ^ 

[tt^ai 2] S^^tCi5V»TiglD#jb«rtTdF I R 
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^^-t * A / D t . 

1 3 ] ±mmmm^mii. ±ffi«ssco 3' 

[»*:S14] l^!? >T KV:^*^-^-S-fe^ ^- 

Vf IT K V>«>-C^S L/C F I R -7 -f ;V <0 •;' 7"^?^ 

$s^s^-r-^.l^^^^*f^M^^7■J'^'•r'^^L/cMf^F i 

10 0 0 ll 

10 0 0 21 
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-2>?gIBIi€-jg^l:*^'3t«e)'bti.-CV'>*„ L7i^L^^^^> ^tr-' 
fig$fLrv»*/cii>, S.y)\zi^^M. ttz^MlzXi>m 
[0 0 0 31 tfz. T'Vf )VT-9-i:7'^ Tsi^U^^^^ 

■rti]tfzit^^)i'\-}b\^^o) iw-^t. mmimm<o 
■rti h) :6*5&^L. ifss*. (RF) ffi-^o 

20 ^SU^ »J i: V- o fz^A'^-A^^ C -5. o 

[0 0 0 41 W^€■§•^SEJ^^w-&4^^*S^«^Sr^XlJ^^ 
<::^ttt LT. iJ65fe:*^f>FIR(FiniteIiiipulse Response) 

L. iS^<0^xV >^ ^' iriJtt-&IBIi^g-JKO,%j&4;g^S 
ry *-*y^izx'o»imizm§mi:^i'fi'o tfz. DV 

D-RAM^Oi 0 '5:fBli/lf^4-=iT^*f''f :^^'<7)* 
30 -g-ii, f-f ;^i>'<Of-;i' h-^-f^ *-:«/;^3>*IB#t^i:S^ 

[0 0 0 51 t^3ft<7)'?-;V hMIE<0— CTt LT, /ct 
#^886 1 - 5 1 6 3 0-t:&$St::|B«Sti-T>/>i J: ^ 

i±, t/t^yi^ry:f(7)tm\^yX(DtE.^i,zy:i- Y-t^-^ 

iOtSSlcWLT, fc4:x.lfi|fli3¥5- 1 7 4 
u»-5.o ^<D:)sm^. PPM (^•?;i';«.iaffl^P) t-|BI*$ 

50 Lx ffliEl-<&:^^-e*^o 
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[0 0 0 61 

(Df'f^^^'icistt^ S IS] (D ^ ;w > ftOiS *»T- i 'Sr V > t 

10 0 0 71 :^^mii±siVkmi<zm^. FVfuum<Dr 

h ftiJUf t=fT ^ ^ i: **t? § * i: i: 4 tr, fE»I!i{^4^ 
ffli ^) fx 1 3!>*-c- § -a ;^ ^* * titt-t" -S" - ^ ^ 

10 0 0 81 

\ti^^^mi<0 9 ■y7'#S:*^^-t-'5F I R7-f ^l-^S- 
■r * t ic J: 15 iiEitsc-f tL «iEi- * m.m%m^^ 

[0 0 0 9] ±fB«S5c<0:? y •/#SilijlMA:t)illlw«3gc 

[0 0 1 01 :$:^m<Oiftf'^ :^i'^mii> S^^l^isv^ 
-carD^'fkiSr=ff •? F I R^-f ;W5'-S:*L, t 
^567* >^ t^flaW n;t3fe - A cD3fett t <0E^§9« 

1f««r?l±-t*3fel^-;'^'T-;'ri:, ffilEpfe f ^' T 7* 
^^gi, ±IBF I R7-f ;i'^'i-*Lx mrlEA/DS^^ 
L, ±IBf--'V h mm^Wi. ±fEF I R 7 ^' <7)ffiSS: 



[0 0 1 1 1 ±iE7tT-v;^^'^siwj3v^r, 7*'; 

F^ic \£y Vr K b-;^ -C^-ft^W LfcmiBF I R 7 -f 
;u ^ O ^' -f^Mii^ hnh ixtz%^-rix^^\,z]Z^ ZX^ 

/c, Tfef-f ;=<-i5"^1f#*lEiS1"'2>^'~"7''>' t:*-;/ YTYV 
T.X'^'S Ltz¥ IRy ■< )l^i'<7)i' V rf^l^if'h'^hnfz 

[0 0 12] t/t, ilE^t-f-f ;^i^'^'l«««rfElt* /cl± 
If ««:S^1-'6^(^^*IBIi b 7 -C^S L/c*iFlEF 
I Ry >( <r>9 -J •:f^t^-ii-hnhfitz^^-rixm-^i: 

20 ^.o 

[0 0 13] JiiBii:^rixaiJffli#a«±. s^i-^&x-fx 

*t«-f - * f EIE L T § . C Of Bit L T fell v» 
[0 0 14] tfc, 3^%?g<^jtelf-A)|X3ltlJf»^e»±^ 

t -SF I Ry ^ i::^irZ>^r^ :^i'^miizmm^ 
ii. :^^\zit^y ■^T'y-f■i)-hf^M^ixi'it\^- 

l^ CDIR^SU® =£• ^ e* - A iim§iJffll^fir- * o T , ± 
30 IBF I R^-r ;U^'<7)tt$i05' .y7'#|&?rfflv^T7fckf-A 

±|E*t:--A<C>ilX^^ttiEi-^JR^«iE¥Si:, ± 
lEJlXM^aift-^lciBCT J:IBi|Xa«IE¥g«rlE»)ft(Jt» L 

[0 0 15] ±IBffi5gc<75^' -J ■f%mi-'M!&.?^tiM\z^Wi 
li-e* ij > JifBi|XM$iJffli¥Sti-fe > ^' -tegtc*^JS1-'£. 

S ^' 7'#8ic(^aO:i^-'fc < i: >{) 1 o<7)a^-&t>-ti-lci3tt 

\.zmm-rz>^t^!^Wit^^o 
[0 0 16] ±iEasiffiiE#eii. %m<n^^'^ > 

vf - A <o JR^ttiE * fx d i i: «r 18c i: -t ^ o 

[0 0 17] t/t. ^^m^^r^y^i'^m.^-i. 

tci5V»T®r&^'fb5r=[f T F I R7 ;V:5'ir*L, ^T'-f 

t J: ^ I- a-iuw -r^n.mmmm.^^-f^it7'^:^i' 

50 ^ST^o-C. mriE?felf-A*MIE7!c:f''f ;^^'-hlwBaM 
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[0 0 18] ±fB^T''f ;^;>'^et;i3V>-r, 7'';v;--;'b 

10 0 19] ±fB«^t^i3v^T:, ^f-f ;^i>---'If^s-IB 
is-r-s^tcyj e-;' br ku:^x-!^wl;'-f i r^-t ^v- 

[0 0 2 01 JifiS^f'-^ ;^i?'^1f$S«rKlit /ctilt^Sr 
S^-f^K IBIS h 7 •>^'T^^L/cffifeF I R7 

[0 0 2 11 xtiifummm^mt. n^-ri>T-i 7.if<r> 

={f ^ - i: S- 4f Si -r o 
[0 0 2 2] 

[0 0 2 31 5fe-f. 3f:fieg(C*-7j--2)7tT'-f X^-^aolB 
li/S^itlf^l--^''*"^- mi 9 *fflv^r-€-oMa&**fll 

i; y^\^>Y)\^'e-^. it^-j^T-j-f. t'-^f-IEi&lil 
K (LPC) ^ Wm.^^ M •) ^i^aifTiEtl> I/FSf, 

-r-IEibllSS (LPC) (i^tbf-^'^'Tyyco^ 
-^-■km^-fi>c ^■«P?flilBISB#tC(±f'- SrIEIS 
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[0 0 2 41 $IW C F U 14, jfer'-f :^ ^'E^W*^®^ 
10 O 3 -r > KftlJ^ , f B^feiWffl)^ «• d , «IJI« C P U 

[0 0 2 51 JilTir, ±ai<^JP<fil*Sft^w*T''f 

i^M-it s T'- ^ iBfs-r h I- o r tcm?^ 

nT§yiJ--^f-7'-:^J4, I/FftUfflHI> ^•J^ffiU 

So — fiJffll C P U 14, V ii-ij7.\v -y 
20 SICJ^LT, e6<J h 7 •;' ^' ^rJi^-r-So 7*-*;=^h7 
^j' * V ^^ftlJ«lSS»45fe'N K=£r g fi<) h 7 ic^ib $-li-T 
XUt-'- ^ =^IBiii->i.o ^I'^'P^a/c^pf'- ^ 

(4U-Hf-iE»j|lK (LPC) 

± <0 i M -fe 5' <0 r'- ^ IB^fl«E 7'- *«fB® $ tL 

o 

[0 0 2 61 ^lc-r--5'=SrS^-t'&1-aJ©-&, *U«CP 
UI4W^05ge<)h7yi'«:-7*-A;^ hy y ^>i>'mm 

[0 0 2 71 \^^.±.<7)■t^x<r>mf^^i■> mnc-p\j<omm 

ICioT, LT^tf ?ix-&c iS, lUl 9S 

40 l>'±fBSi?^t::i*v^T, 9 -i \ v^SU^UKii J:t>*P L L 

^ei:*diTMs6ffl-ci-& t<otcov»t:i4, ^1 c:Ti4ijieg 

[0 0 2 8] (HJtOJg® 1 ) El n4, *§^egco*JS<0 

Lfzi,(OX'^^c mnzi^\^^x. Wiitr^:^^. 2(4 

5*Sl{iJ:-3TfBfST'-^'*-^*l5l>), m^m-^^-ffiiJ-f 

50 JttiL, #^RFfB-f-s-di:t3-r'5.7'';T>y, 4 (47''; 
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-f 3 7 •^f 5 <0!iS:t)m-^ffiifS**-5el^^f -i> i 9 \^y^ > 

T, AGC@g&i:v»-p) , 5JiAGCIs]8&4coai^I«-f- 
<^®?SS5:4f145ra:l|-t--£'-<3 7')'-9-\ 6 l±-f =^9 •^f 5 

[0 0 2 9] siiAyD^^^enmtim-^iMBmt. 
■thi&jx:>mm. 914, jiis^^bss coitus* -5. 

F I R^-fkillS (FF I R7-< <^tt^ 

mas, 1 oiim.^-rti^iiiU9<Dih:)jiri>m.^-rtim-^ 

IS c T s 3t ^' T f y 2 <7) ^ ;u h T ^' A -3^ 

1 2 likT^'lfa-^Sl 1 ■C2ffi'fl;#iX7t«-^«r«P3LT 
10 0 3 01 1212 S-fflV>T, ±IB-?";V hT^'f^iJ^-rJ' 

2hi^m&^mi,^m^-ti>m^m'y-<^-. 2 ft 2 

gJ±fiS5A (2c) , (2d) t^tl^tlim-t 

^' twMtt t >{i*-e i: o T -i, e 

[0 0 3 1] ii-e. ^5A. B (2c, 2d) 
;WA. B (2f. 2 g) \zX*)mU'f-}^}-Ti^'^^J^- 
^'«r«JSL, E^-f*t«jE|gii¥Si: L■r^StlLrv- 
[0 0 3 2] I113{±x atL-^-fbtf 8e9«sS;(7)-0!l^•^•r 
r^•y ^'HT-*)'?, F I R^^klUK (FIR7'f;u-^' 

SB) 2 1 }^m'mmM^U2 2t^-y ■fMW.mu2 3 
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n/c^ -^T-^^liF I R^'fl:llES2 1 hV<f->^' 

[0 0 3 3] EI4 l±F I Rmm&2 1 <D«^0-««J=Sr 
yi^mX'. P L Lll]eS7:6-t.Wt3fx/>:-9->-/'; 
>^^jgWcfl-f-=&a®?-^-£.«$5:<oilMllK3 0 # 
a®lilK3 0<7)A^lt T'^fiiU^J^-f-i: ^' •>7''^licC 1 ~ 
C7i:mm-^^^<omn^3 l a^rV>L3 l g i^k 

r3 isx-m-T) t. #«»§f3 \ (omn^w^^tmir i> 
■^s-sf?tTai*-r^«-f-tu^'^' 3 3 ti}-hm^^i^ 

TV^^o :*:|IM0!|-Ci±> A/D (6) -fj-^hOXtim^^t 
7 t--> h t *#lff3 1 »±7fflgSfi1-*«^l«JtwOV» 

fitzimn^w^\t^ m\Lm.mMmu2 2 ^zxt)^ixi> 1 1 
4 cD^-^-fe u^^'33*»t><o aj*«-f - , ^-fk^H^J^ 

<0/c46tc^'fkKMMSB2 2 twA;dStt*c 
[0 0 3 4] 11 5 (i^-ft:maifflia52 2 0«Eg;f!lfr^-r 

20 zru-j i^mx'. i}m^3 2<DW,tim^^^m\^x^(7:>m 

it^-yy HiTL?:*!l5ei--&4R«SefifB4 1 i<0{R 

tiir:b^-yy \-m.\^'J::^9 A2t. ^-yy h'lti'v 
xi' 4 2<Dm*-t'S^'fbi'-r-> hffiTLji-^UfBlra^ 
f|3 2<omil«-f-^?«»1-*«»tl4 3 i:> WiaHI 4 (D 
ffl#-t U^' ^' 3 3 :*-<b<oai*»«^i:il£#fl4 3 <r>^t)m 
^tifknirhfkn^^ 4 *»S4 4(0ffi:d<I^ic 

[0 0 3 5] Heti^' -p^^l&SfrgC 2 SOW^tRI^^ 

30 -f-^uvi^mx'^ ^m^c oi3z>\'Mt^m^Mz9 y-zT 

m^Cm^UW\^. •;'7'#Sc*F I R^<blH]S&2 1 O 

^*»#3 1 7 -f - ^--t-* i: i: ^^-fix 

m7r^L^J:^^^^mfi*'^>9<r>^i3\ZX*). #1*1^ vX 
^ 5 1 ^jMi;?LT51:&<^^ m*1-«.#lgt-t I' 

5 2 1 , HI 5 \z7r^-tmtmmMm^ 2 2 o*»:fi 4 

5:*>'b<7)ai:d'(i-f-i:^l!&-fel^^'^' 5 2 OtB^I«-^i: irjQ 

40 [0 0 3 6] ik\z. ±.%m^imti>m&m\\:^&<Dm 

1 ^v^LC 7 [±%^]yV7.^ 5 1 ;6»t,ll4 ic^-f 
^ft#SI3 1 -^A^^tL-So *-5.B#^!]n-C(D|?^{i-^S 
n3J«A/D (6) 7i-^.12l4 ic^f F I R^<bl3l&2 1 O 
4il3ill]g&3 0 ^cJIl'AA*?i^-l>^:. FIR^'fb[lES2 
1 »i2mSm, n • Cm, n ^rS^ LTiJD»^ 3 2:«i-t>m 

:hirho -e-Lr, S/Jn2*¥*^ (lms) r;i':fjXA 

i:J:f9> mSecO:? 7 •7'<«t5cCml4 (SB: 1) »Ci:'9*i<) 
50 hfi. 'Aoi: 9 tcMlfr^ii'&o 
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[0 0 3 7] 

lifel] Cm. n -f 1 =Cm. n+// • Sm, n (TLn 
— 2mSm, n • Cm, n) 

1 irV^L7<OSISi"C*;5)o tfz. ^ (SJ: 1 ) <7);&ani3 
\/^X^ 2mSm, n • Cm, n 
Ln — SmSm, n • Cm, n 

•t.^'fb^^S-^L, //-Sm, n (TLn-2mSm. n 
• Cm. n) l±*#^4 5(Dtiit)i^L. "S-^i ^ fttz 
y ZT^MC m. n + 1 *mn^ 5 3 7t)-hmt) ^itx^m. 

[0 0 3 8] E! 5 xzw^-rmvcww-m^ 2 2 CD^Sf'J^as 

4 Hi, F I R^'fbIi]K2 1 Ojp#S3 2^-f>A*^ix 

h'(lPv>!.^'4 2\tn%^ftfz<^\t9-Vy Y 
■ttTLSrffi:t)-r-&o ilt»S4 SliiO^'ffc^'-r-^ m 
TL:&»t., F I R^'fkllK2 KDin^SS 2 i fJA^J* 
tT-Zc-d-^SmSm. n • Cm, n LT^-ffc^S^ffl 

[0 0 3 9] |114<Offi-^-bVi'^'3 3I±#IS:S4>?*'?V 

(BP*), S1=5:V»LS7) ^^iglf^L, H 5 lc^-r*#tl 

4 4'^ai*fi-4o »#S4 4 WiO^-i-fe^^ iJ' 3 3 <D 

[0 0 4 0] #8k-feU^^' 5 2-ri±±sBtlBI»#18:®«? 
V^'tB:Zjlc»l|INl$t»-, m#E(7)^ T'-^^fcCmTi^JS 
i«$ti.iD«tf 5 3--m^)^*t;2>o 5!jn»Ss5 3(i*Sfl4 

5 <7)mt}m^t%^-tUi^ ^' 5 2 oai^)«-f-T-*)*5I^E 
<0m#iO^' •;':^#i!cCm, n=S:iD»L, JEff^nf^m 
#g<0#|5:Cm.n+l«rffi^)i-^o #igc^v;^ ^' 5 1 li. 

v^||^€-t=Sr?KfiS;i"-&^-:*<^^ yT'^&C 1 *v^LC 7 

[0 0 4 1] H7Ji, ®J£.^-fbS8'^ll^tCf ;^^'<o 

U^c^<oF I R^'fl:IiI8&2 1 <oi' 'y-:r^m<o^^ 

0*®lf 3 1 d (EI4#BB) ^cA^)$i^'^>5' •>-:/«^C 
4a{f\-<Df y/^Ml^^ Cite 7. C2i:C6, C3 
tC 5 7>*fflSMjIL-Cv^iC: t=£:S^L-Cv>^o UlSti, 
llI7<o-fci'i'-&ei' •;'y«f5cC 4 irmnvtz^ 
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[0042]ia9(a), (b). (c) lif-^l^bO:^ 

i6] (jE-t, +:^ifi]x i^i-^mxi}^. msfo 

^^7 7i:OKia5i»f>t)*»4i -5 t^, «^x.tfC 1 ^:C 7 ic 

mELfzm^. Tf^^wh^i^v-f f-;^:^Ifi](Oi: i(±C 1< 
C7, •/7;^:*[S]Oi:§(±C l>C7i:!5:cTi3»5, C 

C3<C5, y7:^:^l6]«0t ^l±C 3 >C 5 t^oTiJ 

10 i: iliC 2 >C 6, y^v;^:&lp)Ot #J±C 2<C 6 t 
oTV^So Tf-JV f OOt §mi:Cl =C 7, C 

3^C5, C 2 = C 6 t ^coTV^^o L^'cTi^c-r, l:^ 

-c«#-t^^l^it:^e-f^^«-f•**^#f>^^-^>o (c 

7-Cl) t^^y ^X'^fUlT-f-J^hii-^^ i-:^-C'^& 
(C7-C1) d*-x"f :^>^T4)it^^T•f•;^ n±'7'7;^-c 

20 [0 0 4 3] ^JAtf, ^fe-T'-f ;^^>"^fl?.*^^i^-^>*^^■-•^ 
o >^ y h tzi^%. t ^ ;v. b 

^t^^-t^ i: , y T •;' -f-A-h^y-' -< ^'^MM? 
JS»-*i::{i "5**^^*0 i<0'(ii)li> %\d y i7 T y -fi)^ 

m.^^fz^^\zi.y)±^ <f&m-r^o ai&^-fktiii-oiix 
i^y-f (C4) s-if't-ic:£^o^' y 

«^^^o oti). 9 y-f^M-b^l^^imtttZ, (-gt-f 

[0 0 4 4] >k\Z. 11 1 IC^-r^f-f J^^'^S^'^OS 

•yi:'T->7'2T-fI^IX^ti/j5E:T''f 

•€-<0^. AGC0IS&4. -f 3 9 ^ 5 -cmS5:#ttwefc 

40 — ^oSipilcSr-a i ^ t::^^ >3 > h n-;w$ir. A/ 
D^ifttl6UA*$*x*o A/Dig»S6-eT-*-Dtr . 

9 )\'^^^iXfzm^'.iT L Liaffi7 P 
LL0S&7li, A/D^»tff 6 7>-'b<DT'v^'^V'(i-^{c-3 

Ltzi^uy i;^±JSLL. AXD^«lfl6 0-9->:f' J >i5^ 
^' n j3 i J>% ^«^yo i'g|SOv';^-r Ai' n ^' 

[0 0 4 5] A/D^«itf e-ciBum-ij-vy'; >^?n;t 
50 T'-f ;^^'ll^«-i-i±ji/S^'fkSI8'^A*i$*^*o iit&^ 
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ma5 9l4±il&cOJ:^lc, 7ttx.l^ (C7-C1) «tt# 

[0 0 4 61 > tWas 1 0 lilM.^-ri^m^■i^■:fy ^ 
T-*ixlf3t;tf->^'T-> >^2«®5A (2 c) tJ^^SB 

(2d) J: i3t@*=fKl(C*^-C7'-f>!.^'twfio*< i^l-S'f 10 
;l'A (2f) iirJ-f^WB (2g) tiSSf 

7'2 0«I5A (2c) ^^jSEB (2d) X<omimiZ^ 
xr^ y^i^ii^h^^i)^i>i^n\z:3^ )VA (2f) i:^^ 

)VB (2g) IcM-r^aS-ny hD-;vL. #i::t''I';^ 

*t;!i«ll9 (a) IC^-r J: ^ (-fe*°) IC4 4J:^H 

•^gl I'^A^^i^'&o f^' If^-i-tf 1 1 liA*«-f-?r 

2'(t^bLr 2it'ft«-^«-«PSi 2 icaj^j-r-So mpti 

10 0 4 7] Jil±<^ J: 0 tc> ^%m<OMM 1 i tT-li'. 

e ij r JgiE- L T^c ^ ;i' h $|J^ * ^ lifiS; f iS«J5 1- 

jS tc * o r ll^fe;-^ - V > 4- 5ti*-t ^ i 55*T- i o 
[0 0 4 8] (|IM<0?gSI2) 11 1 0 li, *5&§^<^*i& 

■9Cli:T-*»). ^j^f 'i>3ttr y^'T->7'2 0«fiSi?r-f-Jl' 

E!^Titita5^9 ^jR^^^maj 1 sic, ^)\y\um^\ 

® Iw HB.W $ fi-S - A h <0it2S!-f it^ic J: * JRH 

10 0 4 91 121 1 1 (i:$:^ii<0?&®.2 ici3tt-i>7fct:* -;' 
7v^2' W«b£*S^L, 2ali^^^^V^^ 2 h «iJR 

fz. mi 2im¥BU^miEm'f-2 h<D-mi7^tmmm 
IE]te:^|fi]¥H^I5&»^>^l<^^J^^^*^E*^2 m2<D^ so 
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;v h miEm^ 2 j , ^3<D^)^V ffllES?- 2k, I? 4 O 
bffiiE^?-2m(DjillzEJiJ-t-*o Ziih<0^)\^Ym 

10 0 5 0] ±i£«^^fflv»-c*Jfe<73jgB2 t::iJ 

J: 9 i'mf^.Lx mM<Dj^m i -csiEB l^, jsi&^^k 

Iff 8 O ^' y'mm<OfS.^'Brt>^it^i:mm LXlt^-m 

i:i^^i-i>yj^^'^mtkmm<osiim:^fyiz{>mmx ^ . 
mz. F iRmtm!&2 ixnhtiii^ y:^^i».<om.^ 

x.tf, mi of-;wh«iE«^2 i, «^2Wf-;i'h«jE« 
^■2 j , lesof^JV h«jE^^2 k, fg4<0'^^V H«iE 
m^2m<OUn^ti^^<omVi^^MK. nl, n2, 
nS, n4i:-r-&i:, (C 7 - C l) i^-:^^ :^X'^tHS 
nl<n2<n3<n4i:*-2.±0 ICJlX^feWIJB 1 4 
#ffll»f*=S-^SSL, (C 7-C 1) 3!)«-=?-f ■^-^-CabfLlf 
nl>n2>n3>n4t^:^J:^ lcl|X^$IJ^lE6 1 4 

1 0 0 5 1 1 Jil.±<?5 J: d JC, ^^momm 2 ic J: tt»?. 

oi: <>»S l.\.^n^m-^i:J^^-t&:it-A^X'k:htzib. 

^ 2 h0^9-#J?^Srr''f ^^'«iBi:^l6]K4«-at L7t 

4-&iRM<o^"f ■7'tcJ; 0aS:^S$ti-&o /^txlf, HI 
1 3 U^i-»[fBJ|XM«iEaS^2 h' OJ: dJCS^Sdt L 

-'j-zr2' i±, m\\z7^-ff-j\^\-wm^^ (9. lo) t 

[0 0 5 2] (^i&cOJf^SS) HI 4 (i, :$:%^<0|li4 
OJl^,^3 U^lt'&JfcT^'f ;^^'^B<orD yi'm&^^t 

fzi)(DX'^i>o :^mmmxiimM<r>js^mi-^!si'^Lfzm 

y y-f2^^> 1 5tcJ:oTft!lffll-t-*K«t 

S^^Mt L/ci ttr^^o ;t;^iL, 0 1 4 r-liT-V ;^ 
^'S^*omfi£<^.;?Ai^^tciii^LTv^-i>**, r'-<;^^IB 

w^(r>mmz'D\,^x\±. ^laiai 9*#ffiLTi"cicsi 

[0 0 5 3 J EI 1 5 (a) . (b) . (c) . (d) . 
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(e) . (f) . (g) mmmms, 4, 5, e 

^> hT KW>^**i"'5>DVD-RAMr''f Xi'Sr^^flSl 

0 ;t t § oy; T > 3 <75tii:D-t ^ R F {f-f- 1 f -f 

b twMa, ;Rtr:3> h n-7 1 5 7i»*bth^l 

1 -biS' ^ l4fBii^l*l?»i: 2 1 h v ^ -f ^^^^ t - ^ 
SP6 2 i:*-^fll«$*tTV»So 

10 0 5 4] mm(Dj^m3(D±7'^ :^i^mmizis 

•T'Aqejji L7ti:#> 3>hn-7l5l±, SC&^'fkS 

8. il^2-f *T.^UigB 9 ^ ^)\'\unu \ oic^ttyj e 
\ rYV7.y- "i" (h i g h) o 

ra> jSlS^-fbS 8 t4> ^>J e y h T K 6 1 <^W^ 20 

7-ci) (Dtt^^L-ra^-rnffi-f-^rai^i-Sc, ■^^^ 

hSU^ge 1 0 (iHifil*^®.® 1 hSUffliiSf^tcft-c? 

10 0 5 51 ^tf •y^'T-;'y2 0Vr-A**ffi«|EISeR6 
2icil<^, yj k:'> hT KV^r- hM^P AG** 
"0" (Low) \zt£i>h. jglL.«-fb^8, iI5!-r*t« 30 

KLPcicj: ijftuw^H, fa^-}^- "1" (H 

i gh) (OmWrW.'^^—^'T'-fm-^^tZi^-t^o 

[0 0 5 6] ^X\~. ^i^yi^h-r-t^^W^-Ti't^ 

ix^mgB9i±F I R^'fl:li]8&2 1 r#?Sc*^^> 
tAlf (0 7 -CI) Otf»«-LTit^-r*t«-^«rffi:^J 

^T'-f;^^' 1 tit\^y i^T-yy'2(omM-r&\^-^ 
(O^m t <0iI5!-r*T.**S'hl- ^i>J^o iz^^y 9T-j-f 

[0 0 5 7] %\i.-y^r-j-f2ny£-i^i}mm^%^^^ 
2iC3l<^. -/'J f -;' Ki';^'^- hM-f-Tl* "0" tc^f 

-5.^, E3sm;^aiSC9, •?^;i/Ksuffligisi oi±±feyj 
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^y- m-f-RP G^riu^j-r-So ^li^v^x, •mmm. 

ei5 6 2 lCfB^$*l.f>:til^©S^M-f-«4r'J TVT-S, A 
GCiaK4, '<39-f-9-*5. A/D^^S6 4-#5TMEd 
^^bS8ixA^i?H*o t;-;- h T Ku;^Si5 6 1 tit 

^<tf?8l47''f ;^^S^M-§-*»<>oi: t»t Lv^»^« 

-^Sl ll4A*«-i-«'2ffi'ffcLT2M'fk€-?-=£r«Ptll 
2 irai:^)-t-5.o «PSf 1 2 -CliN R Z I f - ^' Sr«P 

[0 0 5 8] iy.±<7) -t 9 l::. 3 i ttlf , 

^t?f5^-e ^ * i: l-s W*<O^Hib, totfcfiFi 

fis/::J6, T'-f ;^^'**^^]S^::^:•^T^>leit?f^•7- 
[0 0 5 91 ^i3, :$:|IM<0JB^3-Cld:r'; k'-y hT K 

v>o t/c, 7"; kT-y br KW;^S*»-i3lt^^Si:|BlB# 
tc IBIS L 7t Ti*, a6 L i^c E25t-f iS« L T is 

7 ■;' tm-r-^ < r i J:v^o ^ t> tr*|iiS<03^S 3 -c 
»i, m±^<r>'f-si' hSO^s-T"'; tf-> hr Ku;^gi5 6 i -c 

[0 0 6 01 (|life<^^3^4) SI 6li, *fl?S<0^i& 

mmx'{t%m<^iim 2 r-gieg l/ch 1 0 ic^i-jRMMffli 
V h a - 9 1 5 7!)«ji*D ft. mj^^mm s t iizii^aias 

1 3 t i^mWm 1 4 :5.!>*7tt:" •yi'T-;'y25r3>hn 
-7 1 5lcJ:c-c$iJtfii-r-6lBiSff^^St LTtc: tr-* 
-5„ /iT^iL, Ell eriif'-f ;«.^'W^*<ofli«o*p« 

»zlI^L-Cv^-&*-\ -f-f ;^^'IBIS^.<offifi5;(cov^rii. 
mJlBIll 9 t#BSLT-r-ClcSi^LTv^i(D-C% iCir- 
(i*H&L-Cv>;S.e isto-C, |life<OJK.^.3 tOilvMi, 3fe 
\^yi^T'J-/2' ^m\'^h^tt. E^•f^^t^asaS9/!)* 

Jix^i^tijgc 1 3 ic, 'f-jvymnu 1 o*miiwflsi5 1 4 
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10 0 6 1 ] iktc, mm<oMm4 (Dm'^im I stmi 

^^ffiSPl 3I4F I R^'fkilK2 1 CD^' y 7t 
tx.lX (C7-C1) Ottff*L-CJRM^m«-^^ai;(j 
-t^o iRSftiJWgBl 4 l±»2OllJS0!IOJRM$IJt81ii)jtU 

7v-f2' <D^ 1 <7)?iEB^B-f--'l' httiE*T-2 i . »2 <D?R 

ks ^4 0^gB^B^''^ f-MiE*^=-2 in07lf;(7)®iff$?r$IJ^ 

[00621 ^li*-;'^'T-;' 7*2' tfOlf-i. 
6 2(Cji^. 7''J If-;/ bT KU>«.-i^- "0" 20 

^rSfc, igt&^-ftffS, iRS^ffifflJl 3, J|XM$lJt«SI5 1 

-r^i[BlB#lc, r7> ha--7 1 5{47tV^u'^'T-;'7'2' 
--lEISr- hM#RG^a3*L, 7t:tr-;'^'T-;'7'2' \t 
m \ 9t::^LfcU— r-igibHS&LPClzJ: OSUfS? 

14, lEI5B#t|5l«(C7''; f-;/ hr KVJ^r- Ki#PA 

G " 1 " COK, ai&#^bS 8 (4, H" h 7 K U-;^ 30 

^aiSE 1 3 t4F I R^'fblflIB&2 \ (r>9 -J -f^^fi^h. fz 

t7L\t (0 7 -CI) <ott#t LTJixMttaiM-f-^m:^ 

iRM**S/hlc 5: -5 J: -5 kT •;' ^' 7 •> r 2 • Offia^JRH 

MiE^?-<7>#» 1 <^■f^^^ HffiiE^?-2 i, ^2cDf^;i'h 
ffliE«^-2 j , ^3<0^>»1' hffiiEK^2 k, ^4<7)f-;U 

[0 0 6 4] ^\^-J i^r y-f2' <r>}£~2^t'^mm.lUWU 
6 2 tCjl.;^^, y^'J V: y h 7 K V " 0 " 40 

t . JixM^^ffiSB 1 3 , um.mmu 1 4 i4±f2yj e 

i-&t|5lB#l-. n > h 0-7 1 5 l4iiiD^'fb§l8'^S^ 

■y- h'ii^RPG=srw^)i--&o ?i§^v^-c, mmi.mu 

6 2 lC|Efltgn7t1f«0?f^<i-^l47'';7V7'3, AG 
C[llf&4, -Y=i9^-f5, A/D^-JUfie TStD^ 
-fbff 8 tcA:^J?n*o tr-;' h 7 KW>t.§|5 6 1 ^ifia 
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1 nixtim^t:2mi\:LX2mitm-^i'is.m^i 2»c 
m*i--2>o mp^i 2r-i4NR z I r-^t:mmL. ^ 
pifr<oji- •Iff'- ^ ic LTt^sotoaii]S8tcsimf-s.o 

10 0 6 51 m±0 j: a ic, ^mmcomm 4 U J: tLIf , 

[0 0 6 61 ^ri5, :^*M<0?^®4 r'(4. h 7 

h7 KU^cO— g|5t:^fo-C<>4:v^^i:(4H^ tXi^^j: 

(O^J6^WLri3< h7 •7^'I4, lEIi-r-SiM ^7 ^' 

^^OJRHMf^^ry; tT-;' h 7 K^;^g5 6 1 TiO^Wjit 

^■f*-, -tflBIBItase 2 tcfEIS^^XTtlt^coS^BttcKiR 
^fiJ»*,#itL7t;6^ *iSOff^B2 t|^«l3lf|giElifl5 
6 2 tcfEI*$ttf>:1f#<o:»^<0^tcfc#^tjjf^$-^T^) 

[0 0 6 71 immoMmz) mi 7 ii. ^^m<?^mm 
tiY- vm^(om.mtmm%-b^u*^^fz^tx'^z>o 

[0 0 6 81 ^Iw, :$:||J&«0J^®5 tcislt&iif^irlll 1 

av>l4fEI»E-i(rt^5tr''f 1 tctSltibit/c^affl h 7 

OliglCH^LTH V h D-7 1 5 <Otil^)-r*IEit-J^- 
h^t-^RG** "1" OK, W^IEMtaSG 2'^.««*fE« 
■r/£.o 'k\z^ •^;H~$U^?r-i- h 7;K7)-(ittlc@5cL 

oaJt;-t-5.^SfflW^r- h^-f-LRPG (015 

(g) #.B3,) "1" <DF^1f«^S^L. atE-^-ffcgfS 
{4, «#IEIiffl5 6 2 coS^ffi-f-;6«ftffiir^&<t ^ trjgl& 
^-ffcL, E3c-r^x1^aig|5 9 (4F I R^-fklijiS 2 l<Of -y 
-f%^i)-h. tzhTLKt (C7-C1) Oft^^rLTIfi^ 
-rtLffi-f-4-m:^-r-S>o hSUi^SCi Oi4i<Da^g-fn 
«-^^Jr-B#fEM (1 0 a) (Z-f-f X <7)R^:^ie]fitS 

[0 0 6 91 ^LTfei»1-'<§-fei>^'l~PJdtL^ct 
=j > h D-7 1 5 l4fB^r- b#-§-RG*ili^I-f So 
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;v vmmu 1 0 lifB^^y- m-t** " i " <^ra. ^^^r 

isssL p c tz J: 19 mm^ti. la^^- h«-f-** " 1 " «o 
10 0 7 01 ttz. w^i-^^-ti' i^izmmi^fzt^. 

f-JVhSimSPl OliW^'^- K^-f-** "1" <^f^^ ^*5> 
■7'-fX:5'<OP3S:^^In]&Si:IKia#ttTl h7-;'i^^fB« 
L -CiJ 7t E^-f HID DTESr I* ^ * 

Jiy; AGCI1K4, -f39'fif5, A/D 

* 2ll'fkUT2«'fk<t-^?:«PSl 2tcffi^|-r-&o 

fli 2r-iiNRZ I f-^^ffiPL. m.mti'D^-^r 
[0 0 7 1] }tk±.<o t. 7 tw, ^nmff>Mm sizx ntf, 

t o t lb »^ L v»^#c,^r-fei5-e § ^ 1 1 tc. 
V 4- aiSi- -2) - t ^ -S- o 

[0 0 7 2] ^:i3. ^*^S-r*IBIt h 7 ^' l±x IBIS 
9 ^' h 7 7 iJ' lCfBfSEfrUIB^5L;t h 7 ^J' 

[0 0 7 3] tfc, ^nifewBBsrii. ^^mn^y 

- h«-^L R p G*-* " 1 " <r>mtsn<^^ Miimttz 

[0 0 7 4] S/c, 3p:|IM<0?BB5-C(4. IB^W^nTtfe 
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[0 0 7 5] (HMOJB^e) SI 8Ji, 

[0 0 7 6] ^feir. ||Jfe«3gg6 6 0i&f^*-gIl 5 tmi 

m^Lx=i> V D-7 1 5 n^tiir^tzm-r- vrnmi^ 
"1" (ofi[mmzm.m& 2^mm^%u^-fi>o -^ctciixa 

*iJi^*-i- h 7;K^$iJi^)'(iic@^L7^cs iolBlf 
h7 7i'«-W&t, 3> hn-7 1 5<OtUt»-r&^Sffl 
W^'J^- h«#LRP GtS* "1" <OFait«*S4.L> Jg 
20 ft-^-fk^ 8 (4, If ^IBIi^ 6 2 <DS^«-t*^«iilC^ ^ 

J: n u, iix^«im«i5 1 3 {± f i R^itm^ 2 

KTJ^I&Ti-'b, ;ti:x.lf (C7-C1) m\ni:LXU 

m^i-m^m.u (14 a) tcf'^:^^'<oR®:^isifii« 

[0 0 7 7] -f-L-C, IBIS-t--<#-fe^' ^'t^PJilLTtt § 
hn-7 1 5l4IBiife'>'- vm^R Gi^ti-t ho IX 

^©jiaigp 1 4 Mumy- fm-^** " 1 " ok, ^at'-t 

HijE*^-2 j > ^3<0^>'V' h«iE*^ 2 %A 

So 7 r 7 ■:^2 (±, mi 9 tc^ L/c U-^f-IES) 
m&LPCtCJ: •jflJ^Sit, IBfit'J'- fffi-f-RG** 

[0 0 7 8] ttz. n^-t-<^^i/ i'KmmLtzt^. 
3> hn-7 1 5(4ff^r-J'€-f-RPGS-HJ:tl-r4o 

i^mmu 1 4 lis^r- " 1 " <^ra> ^4*7' 

40 ;^i5'CORJg:;^[6]j3:ei:KiI#{t-Cl h7 7i'^IB1SL 

±\i -y i; r y -f 2' nmin^A' hmiEm=f-2 i . ^2 

hffliE^^2 j , ^3<0-9^;l/ hMIE^^2 k. ^ 

[0 0 7 9] -owizmmimme 2 i,ztm^tifzmno 

ff^ffi-f-liyj T>7'3> AGC|5]SS4. -< n 7 'f -if 
5^ A/D^^S6 -Sr^l-cat&^'fkglS (cA;^J^it^o 
iiIU'^'fbtl8l±7''f;^^'S±fi-&**<)ot <>»i LV»S 
50 ^^-^S-JgfiS;-r-&/ca6<0^^S-^TV>, JR2I*IJ«1J-J: 
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IBIS 1 2 -CJiN R Z I f - 5^ L, ^WiM'^^-'f 

[0 0 8 0] m±<0 X 0 IC> 3|s:Si&<^?^^ 6 J: ttlf, 

RS:^rS]o-?-^^-p^^<oea^c^3v^TiSJ^:« LTtJix^su^ 

[0 0 8 11 tt^. ^a^^wr-SEISh^ fSflt 

7 v (r>'&.m<r> yy-j^ lcf5#SEMl-fa^ U-Tt V 9 
[0 0 8 2] t.tz. *^)5S<^?^.«6T-li, ^^MW^V 

" 1 " (DfB^fzim-^fzii^^ -/V ^ 7' Kl';^SB6 1 
[0 0 8 31 

[§i?gos!)*] &.±m.mLfzx')iz^ :^^mizxtni. 

i' i)^^m& ^ o T >{) - V > 5«iSf - 

[0 0 8 4] t/c. :$:^?gfri:nif. ms^l3\^<r>u&(r) 

:^ |6] <75 it -rtl <0^!:ft i3 V' T 3115 L iRSftiJ© ?r ff -9 

* o T ^1) ff - •>* ^ 5ti5^-f ^ - 1 § o 
[0 0 8 5] ttz. :$:f&^{CJ:nif, Jt-T-f ^' ^w^^i- 
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fzi^oX. •f -f ;:^^'->.<DfBUtOBI<»o i: iff* Lv->tfe^ 

m^iM&-r^^t-ij^X'^^fzib. r^:^^if'^^&\z 
^s-^xii mm±-^ r- ->* > «r ?tiJ^i- c t *«-e ^ ^ o $ 

[0 0 8 6] tfz. :^^mi~XiHt. ^ 7. i7 Kt^ir 
<^^ia l:: is v> -c ® LtzUmm^'^'^^tii^X^ 

^JS tc ^: -c -C ^> IB»S^ V - V > ?r tStSt ^> - ^i't? 

[ii®<7)®#^m§^] 
20 [mi] :^^m<omm.(Dfm.i^zii^iri>itr^:^i^^ 

[1121 :^^m<omm<oj&mnz)nf^tit^yi'ry 

[US] iStD^-fbS*^— P!l<iO«fiStSr^i-7'D •> ^' la 

[1114] F I R^^bIiIK(0#iffl4«l!S;«:^i-7'n 

H 

[0 5] ^<t:MMff<ffliei50»^^r«^«r/T^-r7'n-;^;^ 

[1116] ^'•7y^SkMSfg|SOff«B^t«^«-^1-7'ny 

30 H 

[0 7] F I R^'fkI3E&<0^' y y-^SScfO^Sife**^ 

i-0 

[0 8] 0 7 <OgB:S-ffi:^0 

[0 9] '}-A'V<oyj\^i:mirl^m 

[010] *§&?^<73^iSO?K!^2 ici3»t-5.7fc7''f 

[011] ^^m<r>mm<oi^m2\zii\^i>it\dvi/r 

•y yS-^f iES0 

[012] 0 1 1 W^tk*-;/ ^'T •;'r<^JSSf-^i' h^iiE 

[0 13] w.^s'i-)'^ymEm=f-<om<r>nmm^m 

[014] :^^m(om.m<r>'mB 3 nistt ^.Tfer'-r ;^ ^ 

[015] :4:§&?^W^*&«Jga3. 4, 5i3J:[;f60 
»ftSigg0 

[016] ^^^<Dmm<oMm4i,zjai,iht/tr>(:^i7 

[017] ^^I^WHifeOJg!^. 5 liZiik^h^r-i 7. i7 
S^^®<737*0 i'0 
50 [018] :*:|g?go||JS<0JKS6 Hi3it-&76T'-< 
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1 ^T-v;^^^ 

3 •/VTv:/' 

4 AGCHK 

5 >T n ^ >f 

6 A/D'S^tl 

7 PLLHK 
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